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FJEI n OF THF. INVENTION 
The present invention relates generally to digital data communication systems, e.g., modem 
systems. More particularly, the present invention relates to a technique for determining, at a receive 
modem, the encoding type of a central office codec. 

RACKGROUNn OF THF. TNVRNTION 

The use of pulse code modulation (PCM) techniques in the context of digital communication 
systems is generally well known. For example, PCM encoding schemes have been utilized in 
connection with the public switched telephone network (PSTN) for many years to enable the 
encoding of voiceband signals. An internationally standardized PCM encoding protocol is set forth 
in ITU-T Recommendation G.711 (International Telecommunication Union, 1993). 
Recommendation G.71 1 contains the Haw encoding scheme, which is utilized in the United States 
(and other countries), and the A-law encoding scheme, which is utilized in European and other 
countries. The entire content of ITU-T Recommendation G.71 1 is incorporated herein by reference. 

PCM modems, such as 56 kbps modem systems compliant with ITU-T Recommendation 
V.90 (International Telecommunication Union, 1998). generally rely on the transmission and receipt 
of codewords or levels utilized by the Haw or A-law encoding schemes (the entire content of ITU-T 
Recommendation V.90 is incorporated herein by reference). Due to the use of different standardized 
encoding schemes, a given end-to-end communication channel may be associated with a transmit 
modem located in one country and a receive modem located in a different country. Accordingly, the 
transmit-receive communication channel may be designated as: (1) Haw to Haw; (2) Haw to 
A-law; (3) A-law to Haw; (4) A-law to A-law; or (5) a combination of thereof (e.g., where a 
number of different conversions are utilized). 
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Section 3.4 of Recommendation G.71 1 states that: 

Digital paths between countries which have adopted different 
encoding laws should carry signals encoded in accordance with the 
A-Iaw. Where both countries have adopted the same law, that law 
5 should be used on digital paths between them. Any -necessary 

conversion will be done by the countries using the ;u-law. 

Consequently, in some cross-country situations, the transmit modem codec may follow a different 
encoding law than the central office codec associated with the receive modem. If the actual /i-law 

1 0 or A-law encoding levels are to be utilized by the modem system, then the central office codec type 
must be known to or identified by the receive or transmit modem. If the central office codec type 
is known or identified, then the receive modem can match its sheer levels with the particular 
encoding scheme to reduce the quantization noise inherent in the system. If the central office codec 
is known to the transmit modem, e.g., the server modem in a V.90 system, then it can use such 

1 5 knowledge to better adjust its echo canceler. 

Although a transmit modem may transmit an identification signal (indicating its encoding 
law) to the receive modem, the encoding type of the central office cannot be easily ascertained from 
the identification signal. Accordingly, current receive modems may simply trust the identification 
signal and assume that the central office codec type matches the transmit modem codec type. In 

20 other words, the receive modem may not make an independent assessment of the central office codec 
type. 



SUMMARY OF THE INVENTION 
Accordingly, the present invention provides a technique for enabling a receive modem to 
25 accurately identify the encoding law utilized by a local central office codec. The codec type 
detection scheme is based upon the transmission levels utilized by the PSTN, regardless of whether 
such levels are ^-law or A-law levels. The technique enables the receive modem to identify the 
codec type of the associated central office independent of the codec type utilized by the transmit 
modem. 
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The techniques of the present invention may be carried out in one form by a method for 
identifying an encoding type associated with a central office codec in a digital data communication 
system. The method, which may be performed by a receive modem, obtains a set of transmission 
levels generated in accordance with an encoding scheme utilized by the central office codec, selects 
a plurality of transmission levels from the set of transmission levels, and analyzes the plurality of 
transmission levels to determine whether characteristics of the plurality of transmission levels 
correspond to a specific encoding type. In the preferred embodiment, the receive modem detects 
whether the central office codec follows the Haw or the A-law scheme. 



RRIF.F DESCRIPTION OF THE DRAW INGS 
A more complete understanding of the present invention may be derived by referring to the . 
detailed description and claims when considered in connection with the Figures, where like reference 
numbers refer to similar elements throughout the Figures, and: 

FIG. 1 is a schematic representation of a typical prior art modem system arrangement in 
1 5 which the techniques of the present invention may be implemented; 

FIG. 2 is a detailed schematic representation of the modem system arrangement shown in 

FIG. 1; 

FIG. 3 is a flow diagram of an exemplary initialization process that may be performed by 
a modem system; 

20 FIG. 4 is a schematic representation of an exemplary receive modem; 

FIG. 5 is a flow diagram of an exemplary codec type detection process that may be 
performed by the receive modem shown in FIG. 4; 

FIG. 6 is a table of PCM transmission levels as set forth in ITU-T Recommendation V.90; 
FIG. 7 is a table of positive A-law levels as set forth in ITU-T Recommendation G.71 1; and 
25 FIG. 8 is a table of indices corresponding to a M -law to A-law conversion scheme as set forth 

in ITU-T Recommendation G.71 1 . 
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DETAILED DE SgRIEEIOM OF A PREFERRED EXEMPLARY EMBODIMENT 
The present invention may be described herein in terms of functional block components and 
various processing steps. It should be appreciated that such functional blocks may be realized by any 
number of hardware components configured to perform the specified functions. For example, the 
5 present invention may employ various integrated circuit components, e.g., memory elements, digital 
signal processing elements, look-up tables, and the like, which may carry out a variety of functions 
under the control of one or more microprocessors or other control devices. In addition, those skilled 
in the art will appreciate that the present invention may be practiced in any number of data 
communication contexts and that the modem system described herein is merely one exemplary 
1 0 application for the invention. Further, it should be noted that the present invention may employ any 
number of conventional techniques for data transmission, training, signal processing and . 
conditioning, and the like. For example, DIGITAL COMMUNICATION, by Lee & Messerschmitt 
(2nd ed., 1996), contains detailed descriptions of many such techniques (the entire content of this 
publication is hereby incorporated by reference). Such general techniques and others that may be 
1 5 known to those skilled in the art are not described in detail herein. 

FIG. 1 depicts a conceptual diagram of a typical V.90 compliant modem system 100, and 
FIG. 2 shows amore detailed representation of modem system 100. V.90 modems may achieve end- 
to-end data rates of up to 56 kbps using current pulse code modulation (PCM) techniques. 
Generally, modem system 100 includes a server modem 102 and a client modem 104. In accordance 
20 with conventional terminology, modem 102 is labeled "DPCM modem" to indicate that it is the 
digital pulse code modulation modem device in the system. Similarly, modem 104 is labeled 
"APCM modem" to indicate that it is the analog pulse code modulation modem device. Modem 102 
is digitally connected to a digital telephone network 106, e.g., the PSTN, while modem 104 is 
connected to digital telephone network 106 via an analog local loop 1 08. The digital connection to 
25 digital telephone network 1 06 enables modem 1 02 to transmit outgoing data to digital telephone 
network 106 at 64 kbps. 

Digital telephone network 106 is connected to local loop 108 through a central office 1 10, 
which may include a number of individual line cards 202 (see FIG. 2) associated therewith. Such 
line cards typically have PCM codecs implemented therein. In the exemplary system shown in FIG. 
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2, line card 202 includes a central office codec that is compliant with ITU-T Recommendation 
G.71 1, e.g., a //-law codec 204. Accordingly, central office 1 10 resides in a //-law country. Since 
the parameters of digital telephone network 106 and the line cards are dictated and set by the 
operating specifications of the network (and particularly the use of the //-law or A-law signal point 

5 constellations), modem 102 is preferably configured to transmit the digital data in a particular way 
to fully exploit its digital connection to digital telephone network 106. 

Modem 102 and modem 104 are also depicted in schematic block diagram form in FIG. 2. 
Although the general architecture shown in FIG. 2 may be shared with prior art modem systems, the 
techniques of the present invention may be incorporated in such an architecture. DPCM modem 102 

1 0 preferably includes, or is operatively associated with, a codec 206. For the sake of illustration, codec 
206 is labeled as an A-law codec. In a practical modem system, DPCM 102 may include a hybrid 
codec that is capable of switching from //-law to A-law encoding, depending upon the particular 
application and/or the current operating conditions of modem system 100. Codec 206 may generate 
digital codewords that represent the actual A-law levels or scaled levels that follow the A-law signal 

1 5 point spacing or slope paradigm. 

The digital codewords generated by codec 206 are transmitted through PSTN 106 via a 
digital communication link 208. In accordance with the illustrated example (e.g., a downstream 
channel from an A-law country to a //-law country), an A-law to //-law conversion 210 is eventually 
performed. In compliance with Recommendation G.71 1 , the A-law to //-law conversion 210 occurs 

20 in the //-law country. In a practical system, the A-law to //-law conversion 2 1 0 may be implemented 
in a repeater or a switch (not shown) associated with PSTN 1 06; a practical system may also include 
any number of A-law to //-law conversion elements or //-law to A-law conversion elements. FIG. 
8 is a table of index values associated with //-law and A-law values, and the corresponding 
conversion scheme from //-law to A-law. The relevance of the index values and the conversion table 

25 of FIG. 8 are described in more detail below. 

As described above, central office codec 204 eventually follows the encoding law utilized 
in its locale. Accordingly, codec 204 may follow a //-law encoding scheme, as depicted in FIG. 2. 
APCM 104 preferably includes a linear codec 212, which may be configured for compatibility with 
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//-law, A-law, estimated /z-law, estimated A-law, or other transmission levels. Codec 212 may 
include a slicer/quantizer (not shown) that quantizes a sequence of digital values into a sequence of 
predetermined digital values. In an ideal system, the sheer or quantization levels associated with 
codec 212 are matched with the respective levels associated with central office codec 204. 

5 As described above, modem 104 may be configured in accordance with the preferred 

embodiment of the present invention such that it can detect and identify the specific encoding law 
utilized by central office codec 204. Modem 104 is preferably configured to perform an 
initialization process 300, as depicted in FIG. 3. FIG. 4 is a schematic block diagram of modem 
104 as configured in accordance with the present invention. In accordance with the exemplary 

10 embodiment described herein, modem 104 may be employed in a V.90 modem system. It should 
be appreciated that the particular implementation shown in FIG. 4 and described herein is merely 
exemplary and is not intended to limit the scope of the present invention in any way. Indeed, for the 
sake of brevity, conventional timing recovery, equalization, automatic gain control (AGC), 
synchronization, training, encoding, decoding, and other functional aspects of modem 104 (and other 

1 5 items described herein) may not described in detail herein. Furthermore, the connecting lines shown 
in FIG. 4 and other figures contained herein are intended to represent exemplary functional 
relationships and/or physical couplings between the various elements. It should be noted that many 
alternative or additional functional relationships or physical connections may be present in a practical 
communication system. 

20 Initialization process 300 is preferably performed by modem 104 prior to the normal 

transmission of data, i.e., prior to the conventional tracking mode. Process 300 will be described 
herein with reference to both FIG. 3 and FIG. 4. Modem 400 generally includes a receiver 402, a 
decoder 404, a transmitter 406, an encoder 408, a processor 410, and a memory element 412. 
Processor 410 may be any suitable component or device capable of performing, monitoring, and/or 

25 regulating the necessary digital and analog processes carried out by modem 400. Processor 41 0 may 
be a suitable digital signal processor or other device having a sufficient amount of processing power. 
Memory element 412 is preferably sized to enable modem 400 to efficiently store, manage, 
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manipulate, and process data in an appropriate manner. Processor 4 1 0 and memory element 412 
may be realized by any number of commercially available or otherwise conventional components. 

Receiver 402 is preferably configured to receive data via analog loop 108 (see FIG. 2), and 
decoder 404 is configured to decode the received data in accordance with the appropriate encoding 
5 law utilized by modem 400. Transmitter 406 is suitably configured to transmit data encoded by 
encoder 408 to modem 102. Encoder 408 preferably follows the encoding law utilized by modem 
400. In the context of this description, encoder 408 and decoder 404 may be considered to be 
components of codec 212 (see FIG. 2). 

Initialization process 300 preferably begins with a task 302, during which modem 104 
1 0 receives a learning signal from modem 1 02. In the context of a V.90 compliant modem system, task 
302 may be associated with a digital impairment learning (DIL) signal transmitted by modem 102. . 
The DIL sequence includes a plurality of known transmission points (e.g., each transmission level 
associated with the particular encoding law) and reference points; modem 104 analyzes the received 
learning signal to obtain information regarding the characteristics of the downstream communication 
15 channel. In response to the learning signal, a level estimator 414 obtains a set of estimated 
transmission levels (which may be contaminated by noise and uncompensated line distortions) that 
were generated in accordance with the encoding scheme utilized by central office codec 204 (task 
304). In the preferred embodiment, each transmission level contained in the set is associated with 
a codeword utilized by the particular encoding scheme. For example, level estimator 414 may 
20 perform any number of known techniques to suitably obtain a set of estimated levels corresponding 
to the £*-law or A-law levels. 

In the preferred embodiment, level estimator 414 obtains 128 levels in accordance with the 
processing of the learning sequence. These 128 levels may either be the fi-\aw levels, the A-law 
levels, estimations thereof, or scaled versions thereof. These levels are often corrupted by noise and 
25 unequalized channel distortions. For example, FIG. 6 is a table of the linear /z-lwi values and the 
linear A-law values (as contained in Recommendation V.90), and FIG. 7 is a chart showing the 
linear A-law values (as contained in Recommendation G.71 1). Column seven of FIG. 7 indicates 
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the progression of the standard linear A-law values, and the linear A-law values listed in FIG. 6 are 
the standard values multiplied by eight. 

Modem 104 may include a transmit level database 416 that suitably stores and identifies the 
estimated levels (task 306). As described above, database 416 may store any or all of the levels 
5 acquired by level estimator 414. In an alternate embodiment, database 416 may store the actual 
fx-\aw or A-law levels, or scaled versions thereof as suitably processed by modem 104. The 
transmission levels stored in database 416 may be analyzed by modem 104 during a code type 
detection procedure 308 (described in detail below). As discussed above, code type detection 
procedure 300 is preferably performed to enable modem 104 to make an independent evaluation 
1 0 regarding the specific encoding scheme followed by central office codec 204. 

After the encoding law followed by central office codec 204 is identified as being either . 
//-law or A-law, modem system 100 may conduct any number of routines in response to the 
identification! For example, a task 310 may be' performed to prompt modem 104 to suitably switch 
its signal point constellation table such that codec 212 and central office codec 204 are matched. A 
15 task 3 1 2 may also be performed to cause modem 1 04 to adj ust the sheer levels associated with codec 
212; the adjustment of the sheer levels may be desirable to reduce the quantization error associated 
with any potential mismatching between codecs. 

A task 314 may also be performed to cause modem 104 to adjust the algorithms used to 
calculate the transmit power associated with a number of transmit levels. Task 3 14 is desirable to 
20 ensure that the power calculation performed by modem 1 04 is consistent with an equivalent power 
calculation performed by modem 102. Such power calculations may be performed to ensure that the 
transmission levels selected for data transmission do not exceed a predetermined maximum power 
threshold. In a preferred implementation, modem 102 verifies that modem 104 has calculated the 
correct transmit power prior to entering the tracking mode. 
2 5 Modem 1 04 may perform a task 3 1 6 to inform modem 1 02 of the central office codec type. 

Task 316 may be accomplished by the transmission of a suitable identifier from modem 104 to 
modem 102. As described above, this technique is preferable to having modem 102 and/or modem 
104 make an assumption regarding the central office codec type. Indeed, Recommendation V.90 
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states that the APCM modem should inform the DPCM of the central office codec type if the APCM 
obtains the type. In V.90, a codec identifier is transmitted as the 35th bit in the CP sequence; a "0" 
indicates //-law and a "1" indicates A-law. Additionally (or alternatively), a task 318 may be 
performed in response to the detection of the central office encoding law. Task 318 may cause 
5 modem 104 to suitably modify the stored transmission levels according to the central office encoding 
law. For example, task 318 may be performed if modem 104 is designed to process the actual //-law 
or the actual A-law levels rather than estimated levels. 

A task 320 may be performed by a level selector 418 (see FIG. 4) some time after level 
estimation is performed in task 304. In response to the analysis of the received learning signal, task 
10 320 preferably determines and selects a number of preferred signal points for use by modem system 
100 during data transmission. Once a desired group of transmit levels is selected by modem 104, . 
information indicative of the desired transmit levels may be sent back to modem 102. Following 
task 320, initialization process 300 ends. Of course, modem system 100 may perform a number of 
additional training and initialization procedures during an overall start-up routine. 
15 As mentioned above, modem 104 may perform a codec type detection procedure during 

initialization process 300. FIG. 5 is a flow diagram of an exemplary codec type detection process 
500 that may be utilized in the context of the present invention. As discussed above, process 500 
is preferably performed after modem 104 has obtained a number of transmission levels, e.g., 128 
levels based upon /.-law values or 128 levels based on A-law values. Process 500 will be described 
20 herein with continued reference to FIG. 4. 

Process 500 preferably begins with a task 502, which obtains a set of transmit levels procured 
in response to an encoding scheme utilized by a codec, e.g., central office codec 204. Task 502 may 
be realized as part of the line impairment learning procedure described above. Alternatively, task 
502 may obtain any suitable set of levels that may be stored in, e.g., level database 416. In 
25 accordance with the preferred embodiment, each of the transmit levels may be designated by a 
segment index and a subindex associated with the particular segment index. Such segment indices 
are shown in column one of FIG. 7 in the context of A-law values, and segment indices and 
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subindices are shown in FIG. 6 in the context of the //-law and A-law values associated with 
Recommendation V.90. 

As shown in FIG. 6, the 128 potential transmission levels are preferably separated into eight 
segment indices, numbered from zero to seven. Each segment index is associated with sixteen 

5 subindices that correspond to sixteen transmit levels. Accordingly, any given transmit level may be 
designated in terms of a segment index N and a subindex /. With brief reference to FIG. 7, the first 
32 A-law transmit levels are commonly associated with one segment index because the spacing 
between each of the 32 levels is the same, i.e., the linear slope for the first 32 levels is constant. 
However, the first 32 A-law levels may alternatively be conceptually divided into two 16-level 

10 segments. Referring again to FIG. 6, a first transmit level, e.g., linear A-law value 5504, is 
designated by the fifth segment index and the fifth subindex. In a practical codeword environment, 
this A-law value may be associated with the eight-bit word (11010101), where the most significant 
bit represents the sign of the level, the next three bits (101) represent the fifth segment index, and 
the next four bits (0101) represent the fifth subindex. As another example, linear A-law value 

1 5 14080, is designated by die sixth segment index and the eleventh subindex; it may be associated with 
the word (11 101011). 

Referring again to FIG. 5 and FIG. 4, level selector 418 may also be configured to select a 
plurality of transmission levels from the set of transmission levels obtained during task 502. As 
described above, in current V.90 systems, these levels will either be based upon /i-law or A-law 

20 levels. In accordance with the above indexing scheme, a task 504 is preferably performed to select 
a first level designated by a first segment index (AO and a subindex (/). Then, a task 506 is preferably 
performed to select a second level designated by a second segment index (/V + A<0 and the same 
subindex (/). Tasks 504 and 506 may be realized by any number of database interrogation 
techniques and may utilize simple table look-up procedures. 

25 Modem 104 may include a difference generator 420 configured to calculate a difference 

based on the first and second levels. Difference generator 420 (or any suitable processing element 
of modem 104) may be further configured to multiply the first transmission level by 2 M to thereby 
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obtain a scaled level associated with the first level. A task 5 1 0 is preferably performed to generate 
the difference between the scaled transmission level and the second transmission level. 

The above tasks will be described in the context of exemplary transmission levels as set forth 
in FIG. 6. It should be appreciated that the present invention is in no way limited to the processing 

5 of specific transmission levels. Nor is the present invention limited to the processing of any number 
of transmission levels. In this example, the first level is the linear A-law level 1248, which is 
designated by segment three, subindex three. The second level is the linear A-law level 4992, which 
is designated by segment five, subindex three. Accordingly, the value of M in this example is 2. 
The scaling operation is performed as follows: Scaled Level = 2 M (Lower Level). For this particular 

10 example, the scaled level would be 2 2 (1248) = 4992. Consequently, the difference between the 
scaled level and the second level is zero. If the difference is calculated from estimated levels, as in 
a practical system, then the difference will likely be a nonzero value that reflects the estimation error. 
In other words, the ideal property described above statistically holds true for A-law levels, but in a 
practical system, the difference will not be exactly zero. 

1 5 If the Haw levels having the above segments and subindex are utilized, the difference is 

substantially higher. For this example, the first level is the linear Haw value 1 1 16 and the second 
level is the linear Haw value 4860. If the same operation is performed, the scaled level would be 
2 2 (1 116) = 4464. The corresponding difference between the scaled value and the second value is 
396. The present invention may utilize an absolute value of the difference (if appropriate) to ensure 

20 that meaningful comparisons can be made. 

The above technique may be utilized to suitably analyze the stored transmission levels to 
determine whether characteristics of the transmission levels correspond to a specific encoding type, 
e.g., Haw or A-law encoding. The difference in errors associated with A-law levels and //-law 
levels is a result of the characteristics of the respective encoding schemes. For example, the spacing 

25 between A-law levels doubles for each successive segment above segments zero and one; this 
doubling effect is not a characteristic of the Haw encoding scheme. It should be noted that, for A- 
law applications, the first 32 transmit levels (associated with the "first" segment) should not be 
selected for analysis because the scaling characteristic is not valid for the first sixteen levels. 
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Although the central office codec type may be identified based on one difference as 
calculated above, the preferred embodiment performs a plurality of calculations to ensure that a 
robust determination is made. For example, although a zero difference would result in an ideal 
analysis of A-law levels, quantization errors and other limitations of modem system 100 and PSTN 

5 106 will often cause task 510 to generate nonzero difference. Accordingly, an exemplary 
embodiment may select a number, e.g., sixteen, of different levels and accumulate the magnitudes 
or absolute values of the differences in a difference accumulator 422 (task 512). Thus, for the initial 
iteration, task 512 may store the first difference value obtained by task 510 in difference accumulator 
422. As stated above, if central office codec 204 is a //-law codec, then the individual difference 

1 0 may be substantially greater than zero; if it is an A-law codec, then the difference will likely be close 
to zero. 

A query task 514 may test whether more transmission levels are to be analyzed during 
process 500. If so, then process 500 is preferably re-entered at task 504 to select new first and 
second levels. Thus, tasks 504, 506, 508, 510, 512 may be suitably repeated for a number of 

15 different (or the same) levels. Accordingly, each iteration of task 510 calculates an individual 
difference, and task 512 generates an accumulated difference by, e.g., summing the individual 
differences in difference accumulator 422. If query task 512 determines that no additional levels are 
to be analyzed, then a query task 5 1 6 may be performed. 

Query task 516 may be performed by, e.g., a codec type identifier 424. Query task 516 

20 compares whether the accumulated difference is less that a first predetermined threshold. In this 
example, the first threshold is selected such that an accumulated error less than the first threshold 
identifies that the central office encoding type is A-law (task 518). On the other hand, if query task 
516 determines that the accumulated difference is not less than the first threshold, then a query task 
520 may be performed. Query task 520 preferably compares whether the accumulated difference 

25 is greater than a second predetermined threshold. In this exemplary embodiment, the second 
threshold is suitably selected such that an accumulated error greater than the second threshold 
identifies that the central office encoding type is //-law (task 522). Thus, the identification of the 
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encoding scheme is responsive to the calculation of the differences and to the comparison of the 
accumulated difference to the threshold values. 

If query task 520 determines that the accumulated difference is not greater than the first 
threshold, then a task 524 may be performed to cause APCM 104 to utilize a "default" codec type 
5 identification. In a practical embodiment, task 524 may cause APCM 104 to assume that the central 
office codec type is the same as the codec type utilized by DPCM 102. Accordingly, the dual 
threshold approach is desirable to reduce the likelihood of false detection, particularly where such 
false detection can lead to fatal operational errors. Of course, the order of the above threshold 
analyses may be reversed. 

1 0 The particular values of the first and second thresholds may be selected in accordance with 

a desired misdetection rate. In the preferred embodiment, the first and second threshold values are 
selected after APCM 104 determines which signal points are to be analyzed during codec type 
detection process 500. For example, once the particular indices of the signal points are known, then 
APCM 104 may calculate the "ideal" accumulated difference (error) associated with the //-law 

1 5 points; this accumulated error will be a relatively large value compared to the "ideal" accumulated 
A-law error of zero. The ideal accumulated error for the ^-law points may be employed as a 
reference value upon which the two thresholds are based. In other words, the first (lower) threshold 
may be set at a relatively small percentage of the accumulated /i-law error, while the second (higher) 
threshold may be set at a relatively large percentage of the accumulated /^-law error. 

20 In an alternate embodiment, only one threshold value may be used to facilitate a binary 

decision. In such an embodiment, the threshold value may be selected to be approximately half of 
the ideal accumulated /^-law error. Thus, if the measured accumulated difference is less than the 
threshold, the codec type is identified as A-Iaw; if the measured accumulated difference is greater 
than the threshold, the codec type is identified as ^-law. In another alternate embodiment, rather 

25 than performing the multiply operation described above, the present invention may compare the two 
unsealed transmit levels and adjust the threshold values by a suitable amount that contemplates the 
segment indices from which the two levels are taken. 
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Referring to FIG. 8, it may be desirable to intelligently select certain transmit levels in a 
manner that facilitates an accurate detection of the central office codec type. For example, where 
/z-law to A-law conversion occurs, there may not be a consecutive /i-law to A-law mapping for all 
transmit levels. In other words, there may be some lower A-law levels designated by a subindex for 
which no higher A-law level is equivalently designated. In particular, with reference to FIG. 8, there 
are no A-law decoder output values for index numbers 26, 45, 63, etc. Thus, if one of these "virtual" 
levels correspond to a scaled level (as called for in the above example), then the difference may be 
unintelligible or excessively high. Consequently, the preferred embodiment analyzes levels that 
correspond to decoder output number 64 and higher; no levels are skipped from number 64 to 
number 128. 

Referring back to FIG. 5, tasks 5 1 8 and 520 may also include the transmission of a suitable 
identifier to DPCM modem 102. As shown in FIG. 4, codec type identifier 424 may be operatively 
coupled to transmitter 406 to facilitate the transmission of such an identifier. In the preferred 
embodiment, modem 102 receives the codec type identifier and, if necessary, can modify a number 
of processes and/or components according to whether the central office codec 204 follows ^-law or 
A-law. 

It should be noted that the above computation technique is only one exemplary manner in 
which modem 104 may carry out the present invention. Alternatively, modem 104 may be 
configured to select a first transmit level designated by a particular subindex, search the remaining 
transmit levels having the same subindex for particular characteristics, and make a determination 
depending on the search. Furthermore, the exemplary codec type detection technique described 
above is immune to the effects of robbed bit signaling (RBS) and digital pads. With respect to RBS, 
the two levels that are to be compared will have the same least significant bit (LSB) due to their 
common subindex. If RBS is present, then the LSB of the codeword may be affected. However, 
since both levels would be affected in the same manner, the characteristic scaling feature is 
preserved. With respect to the effect of digital pads, they may be considered to perform a "division" 
operation; digital pads attenuate the transmit levels. Accordingly, because digital pads affect all 
transmitted codewords, the characteristic scaling feature for A-law levels is preserved. 
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In summary, the present invention may be employed by a receive modem to enable it to 
identify whether the encoding law utilized by the central office codec is jz-law or A-law. The codec 
type detection scheme is based upon the analysis of transmission levels obtained by the receive 
modem during an initialization routine. 

5 The present invention has been described above with reference to a preferred embodiment. 

However, those skilled in the art will recognize that changes and modifications may be made to the 
preferred embodiment without departing from the scope of the present invention. For example, the 
present invention is not limited to the detection of jz-law and A-law codecs; the techniques can be 
expanded to any number of different encoding techniques currently known or those that may be 

1 0 developed in the future. In addition, the process tasks described herein are exemplary, and they may 
be performed in any appropriate order, with or without additional tasks, and by alternate processing 
components of the system. These and other changes or modifications are intended to be included 
within the scope of the present invention, as expressed in the following claims. 
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